Thirty-three standard mycotoxins were assayed by thin-layer chromatography and by cytotoxicity in HEp-2 and Chang cells. Various levels of detection were found. The cytotoxicity test was significantly more sensitive than thin-layer chromatography for the trichothecenes and should be useful for screening extracts from animal feedstuffs for the presence of unknown mycotoxins.
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It has become increasingly obvious in recent years that outbreaks of disease may occur in farm animals in Britain owing to the ingestion of various mycotoxins in feedstuffs. In 1960, an episode of aflatoxicosis (Turkey X disease) occurred when many thousands of turkeys died after eating rations containing groundnut meal contaminated by Aspergillus flavus which had produced aflatoxin (reviewed in reference 1). More recently, toxins elaborated by various species of Fusarium in the maize and wheat components of the feed were implicated in an outbreak of suboptimal growth in broiler chickens (8) . It is thus of importance to be able to screen various animal feedstuffs for the presence of mycotoxins and to assay for these compounds in outbreaks of disease of unknown etiology. A multimycotoxin-screening procedure has been described by Patterson and Roberts (7) and involves extraction of the feedstuff with organic solvents followed by thin-layer chromatography (TLC) and identification by comparison with mycotoxin standards. This screen is therefore confined to the identification of known toxins and, in addition, is relatively insensitive for the detection of some compounds.
Various biological methods have been described for the assay of mycotoxins, ranging from whole animals such as brine shrimp (3) and chicken embryos (5) to in vitro tissue culture systems such as human embryo fibroblasts (2), rabbit reticulocytes (4), and HeLa cells (9) . The range of mycotoxins which may be detected by a given assay has been rarely characterized; also, the relative sensitivities of the various systems have not been compared. Therefore, it was thought useful to develop a standard biological assay which could be carried out routinely with ease and to compare the sensitivity and range of mycotoxins detected with a conventional assay employing TLC.
There were 33 standard preparations of mycotoxins available which had been tested for purity and identity by nuclear magnetic resonance spectroscopy. The sources of these were aflatoxin G1, cytochalasin B and D, scopoletin, and T-2 toxin from Sigma Chemical Co.; aflatoxins B1, B2, G2, and MI, citrinin, diacetoxyscirpenol, HT-2 toxin, luteoskyrin, 5-methoxysterigmatocystin, 0-methyl sterigmatocystin, ochratoxin A, patulin, penicillic acid, PR toxin, rubratoxin B, sterigmatocystin, T-2 tetraol, and zearalenone from Makor Chemicals, Israel; roridin, T For the biological assays, two cell lines were used, HEp-2 cells and Chang cells, both human epithelial type, the latter of liver origin. These were maintained on Earles-based Eagles medium supplemented with 5% newborn calf serum, sinization when confluent. In the test, they were cultured on cover slips in 1 ml of medium until semiconfluent. One microliter of each standard or dilution of standard was added, and after 48 h of incubation at 37°C, the cover slips were removed, the cells were fixed in ethanol, stained with Giemsa stain, and examined microscopically to assess the cytotoxic effect, if any. The lowest dilution at which a cytocidal effect was apparent was noted, i.e., marked inhibition of growth, cell rounding, and detachment from the surface. Each observation was made in triplicate, and cytotoxic levels were found to vary by a maximum of 1 dilution. The results are given in Table 1 .
It may be seen that there was great variation in the level at which the standard mycotoxins were detected in the assay systems used, from no effect at 1,000 ng to visible spots at 0.05 ng in the TLC for citrinin and ochratoxin A, and cytotoxicity at 0.0001 ng for rofidin A in HEp-2 cells. Although the TLC method detected almost all of the compounds used, it was not as sensitive as the cytotoxic assay for at least 13 of the 33 mycotoxins tested. This difference in sensitivity was most striking for the addition to TLC. Apart from the increased sensitivity for the trichothecene group, the cytotoxic method has a good chance of picking up unknown toxins which may be present in samples of feedstuff associated with outbreaks of disease and for which there are no standards available.
